The Effect of the Presence of an Audience on Risk-Taking while Gambling: The Social Shield
Gambling has become a common behavior in industrialized countries, with about 60% to 90% of the adult population who gambles at least occasionally (Giroux, Jacques, Ladouceur, Leclerc, & Brochu, 2012) . The prevalence rate of online gambling is not as frequent. However, according to H2 Gambling Capital (2012) , cited in Gainsbury et al. (2015) , online gambling increased rapidly from 2004 to 2011, at a rate of 17% per year.
Consequently, the prevalence of interactive gambling reached 8.1% in Australia in 2011 (Gainsbury et al., 2014 ).
Griffiths and colleagues identified several structural and situational differences between offline and online gambling (Griffiths, 2003; McCormack & Griffiths, 2013) , with online gambling leading to higher risk potential among gamblers with gambling disorders (Brosowski, Meyer, & Hayer, 2012) . Among those differences, some have been confirmed, such as the impact of the accessibility of gambling (Griffiths & Barnes, 2008) , while others have just been theorized, including the effect of virtual money versus real money (Griffiths, 1993; Griffiths & Parke, 2002) , or the anonymity and disinhibition offered by the privacy of the Internet (Griffiths, 2003; Suler, 2004) .
Social facilitation theory
As suggested by the early social facilitation literature, people behave differently when they are alone (e.g., when they are gambling online) compared to when they are in the presence of other people (Allport, 1920; Dashiell, 1930; Triplett, 1898 ). Zajonc's main postulate is that "audience enhances the emission of dominant responses" (Zajonc, 1965, p. 270) . In other words, in the presence of observers, the choices and behavior, which have the highest probability of occurring, will be favored compared to other choices and behavior with lower occurrences.
Although the social facilitation effect has been widely reproduced across decades and situations (for a meta-analysis, see Bond & Titus, 1983) , there is no consensus around a clear explanation of this phenomenon (for reviews see e.g., Aiello & Douthitt, 2001; Guerin, 1993) .
The first explanation came from Zajonc's (1965 Zajonc's ( , 1980 drive model, which suggested that the 'mere presence' of others increases the arousal level, which consequently leads to a social facilitation effect. The second explanation is about social comparisons and combines different theories. The evaluation apprehension theory (Cottrell, 1972) suggests that it is the concern of the evaluation which increases an individual's drive. The self-awareness theory (Duval & Wicklund, 1972) and the control system model (Carver & Scheier, 1978) explain that people primarily focus on themselves. For the self-awareness theory, they aspire to reduce the gap between their behavior and their personal ideals, while for the control system model they try to perform the task according to a social standard. According to the self-presentation theory (Bond, 1982) people aspire to present themselves as competent. The third explanation describes the presence of others as a distraction, which causes an attention conflict (Baron, 1986) . This distraction can be internal, such as thinking about their performance, or external, such as being involved in social comparison. The theories presented above are the main ones in the social facilitation literature, but the list is far from being exhaustive (for a review, see Guerin, 1993) .
Social facilitation in gambling
The social facilitation literature gathers different types of social presence, including co-action, mere presence, and the presence of an audience. Since Zajonc et al.'s (1970) first experiment studying risk-taking in the social facilitation context, only a few studies have examined the influence of social facilitation on gambling behavior. Among those, some investigated co-action (e.g., Cole, Barrett, & Griffiths, 2011; Rockloff & Dyer, 2007; Rockloff, Greer, & Fay, 2011) , one investigated the mere presence (Rockloff, Greer, & Evans, 2012) and one the presence of an audience .
In accordance with Guerin (1993) and Houston, Harris, Moore, Brummett, and Kametani (2005) , different types of situations were distinguished on the one hand, situations in which there is an audience, or even the mere presence of an audience, and on the other hand, co-action that is considered here more as a competitive situation in which people have "the desire to beat" the other co-actors (Triplett, 1898, p. 526) . In line with Guerin (1986) , we also make a distinction between mere presence situations and situations with the presence of an audience. Guerin defined mere presence as situations where "all influences of other persons have been removed except the fact of their presence" (Guerin, 1986, p. 38) . In these situations, the audience cannot be in contact with, see or judge the participants. While people who are performing tasks in the presence of an audience can feel that they are being evaluated, those in mere presence situations know that people around them are not aware of their behavior and therefore cannot assess their performance.
In this vein, Cole et al. (2011) conducted an experiment in which the participants gambled in a roulette game, both in an online condition and in an offline condition. They played either alone or in the presence of a confederate acting as another participant. The goal of this experiment was, first of all, to identify the effect of the online situation on risk-taking compared to the offline situation; secondly it aimed at testing the influence of the presence of a co-actor compared to when playing alone. Results suggested that people take more risks in an online situation and that they also take more risks in the presence of another participant. and Rockloff et al. (2012) carried out two experiments in which they studied the influence of both the mere presence of people and the presence of an audience on risk-taking behavior while gambling. Both experiments were composed of three conditions: playing alone, playing in front of a small audience (composed of 6 people) and playing in front of a larger audience (composed of 26 people). The two experiments varied only in the behavior of the audience. In the mere presence experiment (Rockloff et al., 2012) , the audience performed a task under sensory deprivation; in other words, they were blindfolded and had to wear earphones playing music. Therefore, they could not see or hear the participant who was gambling (the participant was aware of the audience's inability to see or hear him/her). In the audience experiment , people in the audience observed the participant while the latter was gambling (in this condition, the participant was aware of being watched and heard by the audience). Results of the mere presence study indicated mixed effects on gambling. These inconsistencies were due to participants' past gambling experiences and to their disorders relating to gambling. In mere presence conditions, gamblers without gambling disorder bet larger amounts but stopped gambling quickly when they were facing losses, whereas gamblers with gambling disorders bet smaller amounts and showed an increase in persistence while they were confronted to losses. In the audience experiment, it was predicted that participants in the alone condition would take lower levels of risk than those in the audience conditions; however, results indicated the opposite effect: the presence of an audience decreased the level of risk-taking.
The size of the audience had no effect on the risk-taking behavior. These results were interpreted with two different explanations of the social facilitation theory: Zajonc's (1965) drive theory and Carver and Scheier's (1981) control theory. They suggest that by decreasing their bet-size, gamblers either displayed their dominant response or they conformed to a salient aspect of performance. However, it is still unclear what the dominant response and the salient aspect of performance were for the gamblers.
The distinction between co-action, the mere presence and the presence of an audience may explain the difference of results between Cole et al. (2011 ), Rockloff et al. (2012 , and .
Prospect theory
The goal of the experiment presented hereafter was to identify the effect of the presence of an audience on risk-taking behavior while gambling. According to the social facilitation theory, the presence of an audience watching (which is different from a co-action situation in which the audience is also playing) should lead people to adopt the most frequent behavior. Numerous theories have emerged from the economic and the psychological fields to understand and predict people's behavior in risky situations. The one which received the most support and which is, nowadays, the most shared and consensual one, is the prospect theory (Kahneman & Tversky, 1979; Tversky & Kahneman, 1992) . This theory is conceptualized by describing the ways in which people make decisions in risky situations, even if these decisions are irrational. "It was the first rational theory of irrational behavior" (Wakker, 2010, p. 2) . Among all its predictions, prospect theory claims an effect of framing as well as inaccuracies in the estimation of probabilities (i.e., overestimation of small probabilities and underestimation of medium and large probabilities). The prospect theory also postulates that people feel more displeasure after a loss than they enjoy a win (Kahneman, 2003; Kahneman, Knetsch, & Thaler, 1991; Tversky & Kahneman, 1991 , 1992 , and therefore, it states that people tend to be risk averse. Tversky and Kahneman (1991) found that losses are perceived as 2 -2.5 times more strongly than gains. According to the prospect theory, people's most frequent behavior is to be conservative and to take low risk. This postulate is in line with Zajonc et al.'s (1970) results, which showed that people took lower risk when they were in the presence of an audience. Therefore, it was hypothesized that, in a gambling situation, while being observed by an audience, people would take lower risk than when being alone (H1).
According to results, it was also hypothesized that the size of the audience would not influence the behavior (H2). The presence of a small audience, even if it consists of one person only, should be enough to reduce the level of risk-taking.
Methods

Participants
One hundred and thirty two non-gamblers or occasional gamblers, who were university students (83 females/49 males) from various fields of studies, took part in this study. A power analysis was conducted with G*Power 3.1 (Faul, Erdfelder, Lang, & Buchner, 2007) . It indicated that based on a medium effect size (f = .25) 1 , and an error probability of .05, 132 participants lead to a power of .72 (which is a little below the .8 threshold (Cohen, 1988 (Cohen, , 1992 for which 157 participants would have been required). The respondents' age was between 18 and 31 years, the average age being 21.2 years (SD = 2.4). All participants, except one, reported being French 2 . The three fields of study with the highest representation were psychology, sports and language, with 29, 20 and 15 participants respectively. Regarding their education level, 88 participants were currently in the process of obtaining their bachelor's degree, 35 were in a master's program, and two were preparing a PhD. Among the participants, 115 declared that they did not have a job while studying. Regarding their personal income, 66 participants declared receiving less than €12,000 per year, 15 declared receiving between €12,000 and €18,000 per year, while the eight remaining participants declared receiving more than €18,000 per year 3,4 . Regarding their family income 5 , 27 declared that their family had less than €18,000 per year; 22 declared that their family earned between €18,000 and €30,000 per year; 16 declared that their family earned between €30,000 and €36,000 per year; and 13 declared that their family earned more than €36,000 per year.
Materials and procedure
Participants were recruited on campus by one of the authors in order to be part of a study involving gambling. For this experiment, participants were recruited individually and the study took 15 to 20 minutes. After agreeing to take part in the study, participants were accompanied to a room in which they were invited to sit down, facing a computer on which they would play a roulette game. Similar to Dixon, Hayes, and Aban (2000) , who also used a simulated roulette game, and to Gehring and Willoughby (2002) -who created a gambling task -a simulated gambling game was used to measure risk-taking. The experimenter explained the rules of the game; the rules were also shown, at all times, on the screen of the computer. Participants had to read the rules before starting the game. The roulette game is a gambling game in which participants have chips that they can use to gamble. This gambling game offers numerous different types of bets with different probabilities of winning and with different payoffs 6 . Participants started the game with 100 chips and were told to try to gather as many chips as possible by the end of the game (after eight rounds). They were free to gamble on any bet they wanted to and to choose, as they wished, their stakes. They could also place several bets at the same time for one round. After reading the rules, each participant had to play at least one practice round in order to help him/her understand the rules and the game's interface; they could perform as many practice rounds as they wanted to. In case they had any question, the experimenter remained with them during that phase. When they felt ready, they could start the (real) game. The game stopped at the end of the 8 th round, or before, if they had no more chips. At the end of the experiment, participants answered a sociodemographic questionnaire composed of questions about sex, age, nationality, domain of studies, level of studies, employment status, the level of their personal income, and the level of their family income. They were then debriefed: the purpose of the experiment was explained and the experimenter answered all of their questions.
The above procedure was the same for all three conditions. However, the audience manipulation was different in the three conditions. (1) In the alone condition, the experimenter left the room after the practice round(s) and the participant remained alone during the game. At the end of the game, the participant had to call back the experimenter who was waiting in the corridor. (2) In the experimenter condition, the experimenter stayed in the room, about 1 meter behind the participant, and watched the participant while he/she was playing. (3) In the camera condition, just after orally explaining the rules, the experimenter asked the participant if the game could be recorded in order to show the video recording to students during a class. In this condition, an indirect presence of an audience was used here, as it has been found that the physical presence of an audience was not mandatory to create the social facilitation effect (Djikic, Chan, & Peterson, 2007; Feinberg & Aiello, 2006) . If the participant agreed 7 , then the experimenter gave him/her a consent form to sign. The practice phase was not recorded in order to enable the participants to do as many practice rounds as they wanted to and to feel free to ask any question. When the participant had finished the practice round, the experimenter approached with a smartphone, stayed about 1 meter behind the participant and pretended to record the game 8 .
To summarize, the audience manipulation differed in the three conditions. In the alone condition, no one was observing the participant: this condition implied the absence of an audience. In the experimenter condition, only one person (the experimenter) could observed the participant: this condition implied the presence of a small audience (1 person). In the camera condition, numerous persons could observed the participant: this condition implied the presence of an indirect large audience (the video recording was to be presented to students during a class).
Data analyses
Risk-taking was measured with the risk-taking index designed by Martinez, Le Floch, and Gaffié (2005) , adapted from a previous index created by Ladouceur and Mayrand (1986) .
The risk-taking index (RT, see Appendix 1) takes into account the number of chips wagered (NC), the number of chips left at the time of the bet (CT), as well as the probability of losing (PL).
Results
Preliminary analyses
Data screening was conducted to detect outliers and the assumption of normality was tested. The outliers labeling rule (Hoaglin, Iglewicz, & Tukey, 1986; Tukey, 1977 ) based on g = 2.2 (Hoaglin & Iglewicz, 1987) , indicated that 4 participants could be considered as outliers and were therefore deleted from the subsequent analyses. The descriptive statistics associated with the level of risk-taking based on the risk-taking index indicated that the alone condition is associated with the numerically highest level of risk-taking (M = .14, SD = .12), followed by the camera condition (M = .09, SD = .07) and the experimenter condition (M = .08, SD = .07). The skew and the kurtosis of the risk-taking index (skewnessalone = 1, kurtosisalone = 0.27; skewnessexperimenter = 1.22, kurtosisexperimenter = 1.53; skewnesscamera = 1.37, kurtosiscamera = 2.83)
were not between -1 and 1 for all conditions, which suggests that the responses are not normally distributed in the three groups (Kline, 2011) . Moreover, the assumption of the homogeneity of variances was tested and was found to be non-satisfied based on the observation of the boxplots and on the results of the Levene's F test, F(2, 125) = 10.62, p < .001.
Risk-taking index
The distributions of the results obtained from the three conditions were neither normal nor homogeneous for the risk-taking index. Hence, in order to test the hypothesis stating that the presence of an audience (none, small and large audience, referring to alone, experimenter and camera conditions) had an effect on the level of risk-taking, a one-way between-groups ANOVAs with a bootstrap procedure, was performed.
The one-way between-groups ANOVA yielded a statistically significant effect, F(2, 125) = 3.34, p = .038, η² = .05. Thus, the null hypothesis of no difference between the means was rejected, and 5% of the variance in risk-taking was accounted by the audience manipulation. To further evaluate the nature of the differences between the means of the three conditions, planned contrasts were conducted (Field, 2013) . The first planned contrasts, which compared the presence of an audience against being alone (experimenter = 1; camera = 1; alone = -2), revealed that being in the presence of an audience of any size significantly decreased risk-taking compared to being alone, t(52) = -2.16, p = .035, d = .45, with a moderate effect size (Cohen, 1992) . The second planned contrasts, which compared the influence of the size of the audience, indicated that being in the presence of a potential large audience did not significantly decrease risk-taking compared to being in the presence of a small audience (alone = 0; experimenter = 1; camera = -1), t(85) = -0.22, p = .827, d = .07.
A bootstrap procedure was used to check if the effect obtained in the ANOVA and the planned contrasts were significant, even if the distributions of the results of the three conditions were not normal and not homogeneous. The results of the bootstrap analyses confirmed that the difference between the alone condition and the two audience conditions on the risk-taking index (Maudience-no audience = .045 (BCa 95% CI = .008, .088), p = .041) was statistically significant.
Unpacking the risk-taking index
To appreciate whether the difference of risk-taking due to the presence of an audience was triggered by the number of chips bet, or the type of bets which were chosen, or a combination of both, two t-tests using the presence of an audience as an independent variable 
Discussion
The study aimed to test the effect of the presence of an audience on risk-taking behavior while gambling. According to the association of both the social facilitation theory and the prospect theory, it was expected that, in a risk-taking situation, people would adopt the most frequent behavior and thus take lower risk in the presence of an audience compared to when being alone (H1). Our results confirmed this first hypothesis; participants, who were in the alone condition, were those who took the highest risk. Further investigation indicates that risk-taking behavior observed in the presence of an audience was not triggered solely by the number of chips bet, nor by the probabilities of winning of the type of bets chosen, but by a combination of these two factors. As in , it was also assumed that the size of the audience would not influence risk-taking behavior (H2). Since the level of risk taking did not differ between the two audience conditions (experimenter and camera conditions), the second hypothesis was also confirmed. There was no difference in terms of risk-taking behavior between the condition in which only one person observed the participants and the condition in which they felt observed by a large group. This result suggests that, in a gambling situation, the size of the audience does not influence risk-taking behavior. The presence of only one person already triggered changes in risk-taking behavior. It indicates that, in a gambling situation, while people are alone, they take higher risk than when they are in a social context. This is in line with results, which showed that the presence of observers decreased the average bet-size, while improving the final payout.
While gambling, participants could choose the level of risk they wanted to take (from extremely low risk to extremely high risk). In the alone condition, they felt free to play as they wanted to, without being observed. In the other two conditions, they felt observed, either by the experimenter alone, or by a potential large audience composed of people with the same status as their own (students) and the experimenter. In these two conditions, because they were observed, the participants emphasized the most frequent behavior; this implies that, according to the prospect theory (Kahneman & Tversky, 1979; Tversky & Kahneman, 1992) , they focused more on losses than on gains and behaved in a risk averse manner. Our results, as well as those from , showed that the presence of an audience protects people and leads them to taking smaller risks than when they are alone. In both experiments, the presence of an audience played the role of a shield and protected people from acting in a high-risk manner. Our results are consistent with those of Mishra, Morgan, Lalumiere, and Williams (2010) , who investigated the influence of an observer on gambling behavior among male participants. They found a decrease in the time spent gambling when they were observed compared to when they were alone. These results also confirm those from Ladouceur, Jacques, Sévigny, and Cantinotti (2005) , who found that isolation while gambling, provides privacy, which can lead to an increase of impaired control.
This study is in line with Hardoon and Derevensky (2001) , Noval and Mitchell (2003) and Yechiam, Druyan, and Ert's (2008) research which investigated the influence of social contexts on risky gambling behavior. However, this paper differs from the previous ones since it examines the effect of the presence of an audience on risk-taking behavior in a gambling situation. While Hardoon and Derevensky (2001) and Yechiam et al. (2008) studied the influence of co-action on gambling behavior, and Noval and Mitchell (2003) focused on the influence of the relationship with the person watching (i.e., friends or strangers), here, the influence of an audience on gambling behavior was investigated through the variation of the social context in three different conditions. The standard deviation of the responses of the participants in the alone condition was bigger than the ones in the audience conditions.
Moreover, the kurtosis of the risk-taking index was lower in the alone condition than in the two audience conditions. It implies that for the alone condition, there are more participants in the tails of the distribution, while for the audience conditions more participants are located in the peak of the distributions (Garson, 2012) . This indicates that the behavior of participants tends to be more homogeneous when they are in the two audience conditions than in the alone condition. According to Zajonc (1965 Zajonc ( , 1980 , in the audience conditions tested in this study, people have been subject to social facilitation and behaved according to the dominant response. On the contrary, in the alone condition, the way in which they behaved tends to be more heterogeneous.
We did not measure gambling experience and potential disorder associated to gambling among our participants, which is the main limitation of this experiment. Indeed, Rockloff et al. (2012) found an interaction between being in a social context, characterized by the mere presence of an audience, and the fact that their participants had gambling disorders on risk-taking behavior.
Another limitation of this study is connected to the two audience conditions, it is possible that the results would have been different if the audience had been represented only by people having the same status. Nevertheless, since Ekdahl's work (1929) , most of the studies (e.g., Carver & Scheier, 1981; Fraser, 1953) have found an effect in terms of social facilitation when using the experimenter as an audience (Guerin, 1993) .
According to the Goal-Setting Theory (Locke, Latham, & Erez, 1988) or the Reinforcement Theory (Komaki, Coombs, & Schepman, 1996) , the absence of money could be seen as an additional limitation. However, in line with the Self-Determination Theory (Deci, 1971; Deci & Ryan, 1985) , and a review by Camerer and Hogarth (1999) , financial incentives are not necessary to motivate participants to do a certain task correctly and to perform well. Nevertheless, it would be interesting to test the effect of money in this context, as risk-taking could be more realistic if it involved losing real money rather than chips. Gainsbury and Blaszczynski (2011) found comparable results for their two samples of regular electronic gaming machine players (university students and venue gamblers), although they observed some discrepancies between the two groups (e.g., greater effect sizes in the student population). Therefore, the composition of our sample, university students, limits the generalization of the results of this study to the general population.
As in other experiments involving risk-taking in gambling (e.g., Ladouceur & Mayrand, 1987; Martinez, Le Floch, Gaffié, & Villejoubert, 2011) , we used the roulette game.
It was observed that some participants used specific strategies: betting alternatively on black or red, or betting on the same combination at each round and increasing their bets after each loss, and so on. The use of strategies may have reduced the impact of the context because people might have used the same strategies whatever the context is.
Our population was composed of university students who were either non-gamblers, or occasional gamblers, and it would be interesting in a new study to investigate the effect of the presence of an audience on gamblers with and without gambling disorders from the general population. Recent work on gamblers' perceptions and representations of gambling established differences between gamblers with and without gambling disorders (Lemoine, Kmiec, & Roland-Lévy, 2017; Spurrier, Blaszczynski, & Rhodes, 2014) . It is possible that gamblers with gambling disorders would feel the pressure of the audience in a different manner. However, in this case, it would also be useful to use an unknown game, rather than the roulette one, in order to avoid the use of previously known strategies. Furthermore, it would be interesting to include the possibility of winning or of losing money in order to establish the ecological validity of the results.
The findings of this study suggest that besides the impact of the accessibility of gambling (Griffiths & Barnes, 2008) , online gambling possesses features that make it more risky than offline gambling. Our results support the fact that social contexts influence gambling behavior and reduce the propensity to take risk. The anonymity and disinhibition offered by the privacy of the Internet (Griffiths, 2003; Suler, 2004) influence gambling behavior. Our research study provides an interesting contribution to the knowledge of gambling; it offers clues on how to orient policy and practice to limit the risk of online gambling: reducing anonymity of the Internet, increasing scrutiny, implementing controls that regulate use (Wood & Williams, 2007) , and setting credit limits (Smeaton & Griffiths, 2004) .
Anonymity of the Internet could be reduced by requiring ID to register on the gambling service providers, and by creating a profile with the person's real name and photo. Scrutiny could be increased by displaying a message indicating that their bets are recorded by the service provider. Implementing time and frequency limits could increase control over the overall expenses (Wood & Williams, 2007) ; this could increase scrutiny as well. Finally, imposing credit limits could also reduce the overall expenses (Smeaton & Griffiths, 2004) .
Conclusion
Past research on the effects of social facilitation on risk-taking, as well as the results found in this study, suggest that the presence of an audience leads to more cautious behavior and reduces the level of risk-taking. The audience plays the role of a social shield, while online gambling offers gamblers the privacy of the Internet, which may lead to potential higher risk-taking among gamblers, especially for those with gambling disorders (Brosowski et al., 2012; Griffiths, 2003) .
Notes
1 We estimated the effect size required for this study based on the results from . Although they used a different game and a different measure of risk-taking, their experiment is the most similar one to the one presented in this study. The effect size was not reported in their manuscript, however; we computed an approximate effect size based on the F-value, the means (retrieved from Figure 3 ) and the sample sizes of the three groups, using a calculator available on Wilson's website and we found d = 0.47.
begin to play). During the debriefing, participants in the camera condition were asked how they felt about being recorded while playing. All participants in the camera condition declared that they really thought that the session was recorded. However, the content of the debriefing was not properly measured. The purpose was to make sure that all the participants genuinely believed that they were being recorded and to delete the data of those who expressed doubts.
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